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ABSTRACT

In this paper a new simple image compsasstheme based on BTC scheme has been presented. the
proposed scheme dependes on the maximum and minimum pixeisge blocks, this scheme has been
compared with Block Truncation Coding (BTC) and Abselitoment Block Truncation Coding (AMBTC)
schemes and the experimental results show that thegmscheme gives good results in a short time with
lower computational complexity compared with BTC and AMB in this research a Pentium 4 computer
with 1.7 GHz speed has been used and the MATLAB progragnianguage has been used.
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1. Introduction

The problem of how one stores and transmits avideo compression. The results being the JPEG and
digital image has been a topic of research for moreMPEG standards. Most of statistical image
than 40 years and was initially driven by military compression methods are implemented by
applications and NASA. The problem, simply segmenting the image into non-overlapping blocks,
stated, is how does one efficiently represent ansince dividing the images into blocks allows the
image in binary form? This is the image image compression algorithm adapt to local image
compression problem [1]. statistics ,block truncation coding (BTC) is an
Interesting with images compression increasedexample of these methods .
especially after the big revolution in the multimedia In this paper we propose an image compression
and the internet as well as the video imagescheme based on BTC. This scheme is simple and
techniques [2]. Transmitting digital images plays a very fast because it does not need many
big role in modern communication systems andcomputations. Experimental results show that the
applications, to transmit an image it need a wideproposed scheme gives good image quality with
band width because of its huge size, therefore itlow computational complexity. In Section 2 we
was necessary to find efficient image compressionbriefly outline the BTC and AMBTC methods. We
techniques to reduce transmission band width anddescribe the proposed image compression scheme
transmission time [3]. in Section 3. The experimental results are discussed
In recent years there has been a great deal oih Section 4. Finally we conclude this paper in
activity in formulating standards for image and Section 5.

2. Block Truncation Coding (BTC) and AMBTC
The basic concepts of BTC were born on Marchstandard deviationc are calculated using the
1977 in the office of O. Robert Mitchell at Purdue following equations :
University during a conversation between Mitchell 1 Kk
and his Ph.D. student Edward J. Delp [4]. BTC is -
based on the conservation of statistical properties.m - _Z Xi
Although it is a simple technique, BTC has played k i=1
an important role in the history of image
compression, Many image compression techniques
have been developed based on BTC [5].In the BTC
method, the given image is divided into a number
of non-overlapping small blocks (normally 4 x 4
pixels). For each block the means, m and the

(1)
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1 k Lema and Mitchell [6] presented a simple and fast
o 2 variant of BTC, named Absolute Moment BTC
m = _Z Xi (AMBTC) that preserves the higher mean and
k — (2) lower mean of a block. In AMBTC method, an

image is divided into a number of non-overlapping

blocks. The meanm that represents the average

gray level of the pixels in a block is calculated

p— using equation (1). Pixels in that image block are
o= , m-— rnz then classified into two ranges of values. The upper
(3) range is those gray levels which are greater than o

equal to the block average gray leveh() and the

: : . remaining are brought into the lower range. The
Wherex; represents thih pixel value of the image .
. . . meanmy of higher range and the meam of the
block andk is the total number of pixels in that .
block lower range are calculated as:

Taking m as the threshold value a two-level bit 1 K
plane is obtained by comparing each pixel vadue mH = — Z Xi
n

with the threshold. Ifx; < m then the pixel is (6)

represented by ‘0’,otherwise it is represented by Xjzm

‘1’. By this process each block is reduced to a bit

plane. The bit plane along with andc forms the 1 k

compressed data. = Z X.

In the decoder an image block is reconstructed by L k -Nn ' (7)
replacing ‘1's in the bit plane withl and the ‘O’s Xj<m

with L, which are given by: Wheren is the number of pixels whose gray level is

p greater than or equal tm . Then a two level
H=m+0 |— 4 guantization is performed for all the pixels in that
g ) block to form a bit plane so that 1 is stored for pixel

values greater than or equalnoand the rest of the
pixels are presented by “0".

L —_ _ C] The encoder writesny and m_ to a file In the
-m=-o [— (5) decoder, an image block is reconstructed by
p replacing the "1's withmy and the '0"s bym.

) AMBTC faster than BTC because it requires less
Wherep andq are the number of 0’'s and 1's in the computation than BTC.

compressed bit plane block respectively.

3. The Proposed Scheme

The proposed method is a very simple and verythan or equal to the meam) and the other block
fast variant of BTC , it divides the image into a pixels are represented by "0".The encoder writes
number of non-overlapping blocks, for each block the max and min values of the blocks to the
the mearm is computed by using equation (1), then compressed file .
the maximum pixel valuenfax) and the minimum In the decoder an image block is reconstructed by
pixel value (nin) in the block are selected . replacing the 1's with maximum pixel valusgx)
As in BTC the two level quantization is performed in that block and the 0's are replaced by the
for all pixels in that block to construct the bit minimum pixel valuerin).
plane ,so the "1" stored for pixel values that greater

Compression Algorithm

Step-1. Divide the given image into a setafno
overlapping blocks with size 4 x 4 pixels.
Step-2. for each block do

* Select the maximun{max) and minimum (min)
pixels in the block.

Compute the block pixels mean (m) using
equation (1).

* Construct the bit plane block by replacing the
pixels with values greater than or equal to the
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meanm by ‘1’ and the rest of the pixels by Step-3. Reconstruct the bit plane image using the
‘0. pit plane blocks.

Decompression Algorithm
Step-1. Divide the bit plane image into a set of Else Retrrived pixel = Min

non overlapping blocks with size 4 x 4 pixels. » Construct Retrieved_block using the
Step-2. for each bit plane blocio Retrrived_pixels
« For each pixel in blogido Step-3. Reconstruct the Decoded image using the

If pixel =1 then Retrrived pixel=Max Retrieved blocks.

4. Experimental results

To evaluate the performance of the proposedbeen taker’Man”, “house”, “boat” and "birds”
image compression scheme, four standardwhich are shown Fig.1(a) to Fig. 1(d).
monochrome images of size 512 X 512 pixels had

(c) boat (d) birds

Fig. 1 Standard images used for experiment
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The reconstructed images of MMBTC image compressibarse is given in Fig. 2(a) to Fig. 2(d)

(b) house

(c) boat (d) birds

Fig. 2 The reconstructed Standard Images using MMBTC

Peak signal to noise ratio (PSNR) has been used to

H w 2
measure the difference between the original image®ISE = ;z > (X P T Xy 9
and the compressed ones , PSNR is given by the H xW = 5
following equation: Where H, W are the dimensions of the imaggss,
255 2 the original image pixel andg; is the compressed

PSNR = 10 Log o - (8) image pixel.

. MSE o The following table shows the results of the three
Where MSE_ is the mean square error that is given schemes : BTC ., AMBTC and MMBTC.
by the following equation

Table 1: PSNR values for the three methods on Standarchages

Method PSNR
Image BTC AMBTC MMBTC
Man 22 29 324
house 18.9 26 29.4
boat 21 29 31.9
birds 24.5 32 34.5
45
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As shown in the above table the results of MMBTC Table 2 shows the compression ratio for each of the
are better than the results of both BTC andthree methods.
AMBTC.

Table 2: Compression ratio for the three methods

Compression Method Compression Ratio
BTC 0.375
AMBTC 0.312
MMBTC 0.312

Table 3 shows the average time in milliseconds fertiihee methods.

Table 3: Time average for the three methods

Compression Method Time Average
BTC 20
AMBTC 10
MMBTC 8

As shown in table 2 the compression ratio of eachbecause it gives higher PSNR than both methods
AMBTC and MMBTC is the same and there is a BTC and AMBTC .
very small difference between the compressionAnd from table 3 the time average of MMBTC is
ratio of them and the compression ratio of BTC, butsmaller than time average of both BTC and
from table 1, MMBTC is the best among them AMBTC, and that means MMBTC is the faster
among them.

5. Conclusion

A new image compression scheme based on BTGQvalues than BTC and AMBTC, MMBTC scheme is
and the Maximum-Minimum pixels value has been faster than BTC and AMBTC because it has low
proposed. Experimental results of our scheme oncomputational complexity.
standard images show that it gives higher PSNR
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